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[57] ABSTRACT 

Disclosed is a system for a) transmitting an value/benefit 
including a recordable product identification and offer of 
value, b) recording the product identification and value and 
c) reading the product identification and value at a point of 
purchase location and/or benefit redemption venue. 
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^ ^ pmhnHiment of the Dresenl invention has the advantage that 

lELEVISION SIGNM^^^^^^^ ^^^Sn^^^^^^^ 

INTERACTIVE SMART CARD SYSTEM ^^^^^^ uansmission impairments. 

. ...CM A«/18^S25 Closed captioning is an example of a dow data rate VBl 

Thisisac(mtinuationofapphcaUonSer. No.^/183,5^. ^^^^^^^^ ^ ^ j^^j^^j. ^^^^ ^^^^ VBI signal. Picture 

filed Jan. 19, 1994. now U.S. Pat. No. 5.594,493. waveform errors caused by distortions and ghosts result m 

PTFT n OF THE INVENTION the data being superimposed or added randomly witii a 

FIELD OF THE iwviiiNiiu ^ .^^^ complicatmg clock and data 

The present invention relates to communication by tele- ^^^y^^^ xhis cross contamination is one cause of mter- 

vision transmissions and more particularly to interactive ^ol interference that can create a difiSculty m detecting 

communication between a television receiver and a smwt difleerence between ones and zeros. The preferred 

card for purposes of delivery and use of beneUt gj^bo^iment of the present invention does not have prob- 

authorization, e.g. discounts on products to be purchased. ^ ^^^^^ 

^ r^rr^ TXT^/cMTnriM VBI is also easily removed and routinely replaced along 

BACKGROUND OF THE INVENTION .he^^^al trl^^^^^ path by common processing ampU- 

Tlie present invention provides for transmission of data ^^^^ ^^^^ ^-g^^ ^he preferred embodiment of the 

information along with any standard television or computer ^^^^ invention is not easily lost, removed or affected 

video signal for reception by a "smart card" held near the ^^^^ present invention is dispersed m 

television screen. This "smart card" can be embodied in a redundancy. 

credit card, debit, affinity or identification card. TTie for the preferred embodiment of the present invenUon is free 

purpose of recording and storing the data information that interferences that are common to VBI systems, such as 

can be presented at a point of purchase location, value ijosts,non.linear distortions, group delay or K factor errors, 

redemption site, or benefit redemption venue, where the ^ transmitter errors like differential phase and gam, 

cardholder can redeem discounts, values, offers, or beneUts int^j^jodulation products, incidental phase modulation as 
by retrieving the data information from the smart card tor 

25 well as noise sources such as ignitions, atmospnenc 

example by a person and light scan readable display. interference, and arcing motors in home appUances. Since 

Traditionally, discounts and other such benefits, e.g. free transmissioa of date of the present invenUon uUhzes a 

samples and the like, have been provided or authorized by j^,^ ^ji^ that is dispersed in time, the effects of such 

wav of hard copy printing of coupons in newspapers, nwiler Uansmission problems are significantly mmmuzed. 1 He 
brochures and the like. While such printed authorizations. 3^ ^^„„dancy resulting firom placing the same low level signal 

e e coupons have been effective and extensively used, they virtually all the active video makes the data very tolerant 

have presented certain problems. Printed coupons require a impairments. In fact, the television picture would have to 

substantial amount of time to prepare and deliver to the ^^^^ un-watchable before the data signal would be 

potential user. For example, one may need three montte or -j^^^ sjgn^i has been successfuUy tested m the 

more to print and deliver such printed coupons. The need for 3J i^bo^tory making off-air recordings on poorly mamtamea 

the promotion may change during that time. The present ^ miss-lracking home video cassette recorders, 

invention over comes such problems and pennits almost BROADCAST RADIO SUBCARRIER AND 

insuntaneous deUvery of the benefit authon^hon ^d a FM JJ^^^^lEPHONE UKE DATA 

very early use of the benefit authorization thereby bette lullul^ ^^^^^ 

meeting the objectives of the company providmg the benefi ^ ^ 

hv dku transmission of the authorization by commercial simulcast interactive systems can use aioilmy FM tadw 

SeJS,n~rnefit authorization by data transmission sub^arriers (FM-SCA) or ceUular-phonc-like data 

S^inerdal television has not been known in the past. for U,e broadcast of the data to the S^"»l«.•^'^ 

Tan^STof data together with television signals are requires close ^y"^™^ ^^^^^^^^ 

jESS^srs— ^^j:rrthtre^r.^s=^^ 

?.^^^^ScaSi™b^tradfosubcarrier. and fading (signal loss or nulls). Nonlinear distortion gmuP 

pnor systems have been complex ana no. rc , inter-symbol confusion. One advantage television 

to most television viewers. 50 f""^' Jume^s understand that they need roof top 

Vertical Blanking Interval (VBI) has ttadUK.n.lly been a J^J^^^^ ^"J^,;,, pictures. So TV roof top 

favorite plac» for placing data signals. ^gj'?^^ ° ^ connections'are the rule in suburban 

aUow virtually any information to be transmitted m VBI. antemias are the exception. 

Tterefore as more data (higher rate) is squeezed mto to «, ^P!?™*^^^^^^^ ^^^tone wmputer modems fail 
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^ ,„ thp TV Cardholder via diatacters displayed on the TV 

CONSUMER RECORDING OFSIGNAL '^^'Z2^^Tc.ntbtnh.xa^nto,.p^ofvrxf<±.s^ 

Most homes have Video Cassette Recorders and many location where it can be read for the P««P'>* °f JJj^'jS^ 

neoDk re their VCR's to time shift programs for their ^^ertised discount rate in the purchase of the ulentified 

convenience. VBI can be recorded only by a small number 5 product. 

of the most sophisticated Video Tape Recorders. No con- ^sent invention uses the TV Card to reaml 

sumer VCR's can record simulcast signals such as FM-SCA uenees of Ught pulses from the televBion set^The record- 

subcarrier and Cellular Telephone like signals. The present . „f ^ form conforming to a bar code sequence, 

invention works well and can be recorded on even the ygh, pufces originates fro-" l^e w-home 

Lplest of consumer VCRs. Additionally, pre-recorded television receiver. The present TV Card may be adapted to 

dm^rcTally available video tapes, video discs. CD , pi„,^,y ^ets of product idenuficauon/drscount 

ROM's and any other media that contain material such as ^ jtat are for use in product purchasing. lUe 

movies.' informational videos, software for home computers „f jjj^ p^sj^t invention allom for selective pro- 

that can be shown via any scanned television like system, ^^^^ j^,, jtenis recorded within the present TV Card, 

can also be encoded vrith ofers. discounts, and beneflls example, the selective editing or erasure of outdated 

available to consumers using the present invention. discounts. The present method may include the ibb ot a 

A common smart card is characterized as a card-like dually observable indicator or icon in the televised adver- 

deWcTXa mteoprocessor and memory. A typical use .j^^^ent providing noti« that *^/dyertisement ai««.s a 

coIwbHdebitcard with the money value imbedded within ^ visual signal of product idertifica Uon, discount rate or 
r lri system M purchases a^ made, the amount is ^ „ther vdue. Use of an identification/discount rate sj^d^ 

sv^tracted from the tofal available cash which corresponds of a bar code may be mchided. The methcxl may 

S^^ramomro funds in an account in a financial i„ctode an automatic rele«« or removal of ttie recorded dMa 

ifen A rart card in the format of a credit card, allows expiration of a specific tune penod, such as a week 

^S creSt StTo potentially be included in the daU or a month. Alternatively, the data Kceived through Ae 

5uhtthTctil"?^eamo^tisthenmodified to represent the 25 television set may inch.de removal date 'J^"" 

n. V r^iUble credit as the card is used to purchase ^aticaUy removes the recorded date on a specified date. The 

it!^ tcifirS pe'oLlly updated as tods are Ithod of automaticaUy removing the ttata may prc«.i(teto^^^ 

So toe amount. The updating may occur at the bank or .^e specific lime period is carriedby at'ltonz^Uon si^^d 

at ^automatic teller or other such terminal. In the interra- i^jp^ed into the smart canl along with the product 

tion as a medical information card, a smart card may 30 identiflcalion/discount rate data. 

accommodate a patient's history encoded within the card ojethod may include the step wherein Uie 

dSr^sequent use. television advertising is recorded on a video recording for 

The present invention uses a unique smart card featoring wading by the smart card when the video « later played on 

a smart chio (integrated circuit) that is imbedded in a credit, a television set. j ,u„ 

deWr»Syraentificalion card that captures and stores 35 , invention utilizes the TV Card to record the 

rteleVisedsignalth»tape.«.nintunicaninterpret.TT.e card ,«nsmission. Tlie TV Card may be of "edrt ^rd size 

^th the rc^rded signal provides a light-scan readable ^nd has embedded therein an integrated circuit chip iha^ « 

SlaHltowL for b^efits to be offered to the cardhoMer. ^«^d to a photoelectric Ught detector and further may 

display allowing lor oe ^ chan^able and addressable LCD or other type of 

SUMMARY OF THE PRESENT INVENTION 40 ^ dj^^igy. jhe present TV Card may have a perma- 

T.e present invention utilizes in -bin^ion, any --^-^^£21^^^^^^^^^^ 

scamied television like system (such as » c"''^"^""*!. '^dmaytotoer and simultaneously serve as a credit, debit, 

television transmission path or computer video signaQ a „ .pp^prfate appUcation. 

conventional television receiver or computer and monitor, a *™ any- 

«smartcard''imbeddedwithaphotoele<nnctelevisionMgna P.;^^°l ^^S^Se -^levS Network 

opticalpick-updeviccandahuman^dhghtscanreadable whe- m^;^^~ 

display at a benefit redempUon venue. l^^^^ and Satellite Traismission/Receive systems 

The present inventfon provides a method of sf>dij>g ^^'^ ^J^^^ ao ch^ges Television stations use their cunent 

transmLon along with a standard telev^ion signal m the ^^^'^f ^oduction plants and trMismitter. 

fonnofchangingHghtpulses.Thisl.ghtmo<km^^^^^^ vid- ^V^^^^J^^ J ^ accommodate the 

sensed by a photoelectric pickup device ^wtlun toe sm«t '-^^Jr^^^^ ^ their existing bar code 

card where it is captured and stor«i. This stored data can be pre^m mvenUon^ y^^^^^.^^ ^^^^ 

displayed and read by a terminal at a benefit icd^puon ^^^"^ described, via hardware and 

venue,amongwhichcanbem.ssmerchandisers,supennar- „ ^~p"*^^ 

kets and department stores. ... . ^h^ information recorded on toe present invention TV 

One example of the present '"^"V"" ! ."**f^, ^J? card is erasable at any time. The present invention allows 

conjunction wito television broadcaS a^^rtismg for rctai .^ertisers to offer a phirality of values and make offers 

poiitofpurchasediscounts.Tliemethod.nclud^tte^pof and vari^ time periods, 

broadcasting an advertisement by television. ITie adverto*- «o J unobtnisive. It is invisible 

ment includes an imbedded light signal data axle which ^ t^evism data^sig^^ ^announces" toat a value is 

contains product discount mfonnation. .vailable to TV Card holders. The presem mvention affonis 

Tbt advertisement and the authorization daU are simul- transmission via standard computer 

taneously receivedby atelevisionsetTheauttor^at^^^^ XSn transnnssion metoods. 

is sensed and recorded on a smart card when card is held ^j^^^^^ ^ understand 

wito toe photoelectric pick-up device near and facmg toe P'f^°\4''d^oups: Advertisers, consumers, 

television. Confirmation ofgood date reception IS delineated by all invoivea g p 



O 
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broadcaster, progra. originators and seUe. or re.ane«^ SKLS"dTviS''rS2jg^^^^ 

precisely synchronized and matched to the video^ 8^^^ and connection means to transfer infot- 

-me present invention uses a separate inde^den da a mttWiB or <»mr^ alternative method to 

channel for each television signal transmitted. When a data mahon « an^non^ ^ ^^^^^^^ ^ 

signal is encoded within programs and commercials at the jV set. TTiis allows the card's 

production source the^^^^^^ tj^-^t ^J^^^^l^^riight while a calculator style power 

whichmustsynchronizedauformanyyideochannebv^^ SfSe may ^ built within the holder to transfer data 

the single data channel. This .r^^^ as SJtoTc^rfvia connection means. A remote control 

cope with the different cable channel line-ups. satelhte and '^'^ ^ ^e provided for the customer to use in 

broadcast channel positions for each area m each ina ket. ^^.^ ^^^^ ^^^^ ^^^^ participate and 

Currently, more than 100 channels record ^thin the card. The holder can also provide space for 

markets with many maricets planning 500 to 1,(100 oiiiereni jj^jjional controls, buttons, Ughts as desired. For example, 

channels. 20 because the holder is not limited by size of a battery, a light 

The present invention provides broadcasters vrith a new ^^ lighted when a commercial or program segment 

SCTvice to offer that enhances previously existing advertise- containing TV Card data is present, 

ments and programming. This is clearly an added value to ^ purely mechanical stand or holder may orient the TV 

the television broadcast and cable television industries. ,0 p^vide a more efScient view of the television. The 

Cbnsumeis are accustomed to watching television and ^ customer may press the "activate" button and place the TV 

also using credit caids whUe shopping. The combination of Card upon the stand; or if the TV Card vyas already m the 

holdine the present TV Card with a photoelectric television stand, press the "activate" button. One object of the present 

transmission system that has been tested and proven to ^j^Js preventing the consumer from mechanicaUy holding the 

function on cable television and broadcast stations using 35 . ^^ leaving the room for a series of advertise- 

existing equipment. The present invention allows television ^^^^^ 

broadcasters, cable television networks, advertisers and ^ <^nsumer center specifically designed for the present 

other program producers to improve their current services indention may be provided in retail establishments to print 

and to achieve and ofi^er new sources of revenue. coupons with high speed and quality printers. The paper can 

When a television commercial is broadcast with a visual ^ closely controlled to reduce coupon counterfeiting. The 

icon or audio indication that it is a TV Card encoded spot, preferred embodiment may be operated completely without 

the consumer points the card with its photoelectric television j^jjy p^per component. 

signal optical pick-up device near and towards the television -j^^ present invention uses technology that allows data to 

thereby activating the card. The encoded message is auto- transmitted along with standard broadcast video. The card 

matically received by the present TV Card and is stored in 45 uses a simple code imbedded in the picture that produces a 

its memory. This information can then be read by any slight, line-by-line brightness modulation. The result is a 

conventional retail check-out scanner when the consumer signal invisible to humans, but easily detected by the TV 

purchases an identified item. The offer or value chat was Card, Each TV Card may have a unique identity or serial 

stored in the TV Card is then credited to the consumer after number which identifies demographics psychographics and 

the TV Card is read 50 other measurable information about the card owner. This 

me 1 V i^ara is reaa. ^^,„e„t har cnde and information is imbedded in a magnetic strip and a bar code 

The mformation stored «° f . P^,^^^^^^^^^ ^^p on the back of the card. These strips can either be 

magneuc stnp allows the card to be » ^"^^^^^^^^ ^^ned, or "swiped" aUowing the consumer to use the card 

credit or debt card and can also P^^ide^kmo^P^^^ ^h^r as a credit, debit, affinity or identity card. As the card 

psychographic and other pertment measurable informaUon ^ scanned, the store computer can process data about the 

about the cardholder. The consumer must watch and engage 55 purchased and who purchased them. The consumer 

the TV Card encoded programming to receive the value. information is accessible whether or not the consumer uses 

Use of the TV Card offers a new broad form of television ^^^^ payment. The stored product data within the card 

induced measurement. TTie measurable purchasing or other ^ programmed to self erase in a specific time period or 

pertinent data stored at the redemption venue or level offers ^^^^ ^ certain number of point of sale scans. The data 

almost instant information that can be used by broadcast 60 integrity is preserved by using the commonly accepted 

television networks, cable television networks, advertisers, computer data transmission and encryption technologies, 

manufacturers, sellers and retailers and other interested Parity and Cyclic Redundancy Checks (CRQ insure that the 

parties. The measurable purchasing data stored at the ^^^^ ^ properly received, 

redemption venue or level, can be transferred to a central DRAWINGS 

data bank for compilation, interpretation, and storage. 65 .„ • ^ • 

To make the use of the TV Card easier, it is desirable to FIG. 1 is a block diagram lUustratmg the commumcaUon 
receive data from the light of the television receiver at a links in the present invention; 
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FIG.2is.opviewofthepresentTVcardshowingfl,eb„ A^^^: ^D^, ^S^indX^^^^ 

code portion and the magnetic stnpe portion; ^^^^^ ^^^^^ reflectors or 

HG, 3 is an illustration of the TV card of the present ^^^^ or focusing reflections. The LCD technology allows 

invention showing in broken lines the various elements of ^ variations of configuration, such as an LCD in which 

the card; the LCD material reflects light to produce a white on black 

HG 4 is an end view of the present TV card; display with a light adsoiptive or defusing back surf ace The 

the present TV card; polished ftont surface and retro-reflective back surface. The 

HG. 6 is a block diagram of the operative portions of the jo {:^jjQ.jgflg^.tive rear surface may consist of comer reflectors, 

present TV card; parabolic pits or beads or prisms. Since the present card is 

no. 7 shows a block diagram of the circuit readmg the ^^^^ ^ scanning the firont surface reflection 

light from the television set; ^vill not usually be directed back precisely to the source of 

FIG 8 illustrates an auxiUary piece of equipment for Ught (nodal point) and the photo detector. However, the back 

handling longer range use of the TV card; and ^^^^^ ^^^^ ^^^^y^ directed precisely back to the 

FIG 9 is an alternate long range piece of equipment for nodal point. . . ^ . ^ il 

reading the tight signals from the television set An LCD in which the LCD matenal absorbs or de&ises 

reauing b produce a black on white display, with a light 

PREFBRRED EMBODIMENT reflecting or refracting back surface. The back surface may 

frnm » canned cathode rav tube such as a tekvision receiver automatic gain control (AGC). Band-pass mter /o may 

f^eS2SttrLZttedtothetetevision«cei^^^ consist of filtering means, such as f «to';"P^« 
as^rt o^ a conventional transmission from . television 30 inductor^capacitor or ringmg tank type frequency separa- 

tXn% T^eTlevision signal 2 may include an encoded tion. TUc ^^'^^^^^^^ 

signal of nulsine tight 4 displayed by the television receiver pnmary cathode ray tube (CRl) or 1 v scanning ^^^""^ 

S;uSl.V4isnotVare^^^^^^^^^^ ^^^^^ :^ZSTm6^^^Z^ 

3S S^SdTrfili^f^^^^^pHficdby^^^^ 

notably hoTJs t?e TVc^fd 1% to the television receiver envelope detected by envelop detects 80 

^ wMle L s^al 2 L being displayed. Once the benefit is capacitor 84. Comparitor 88 has its threshold set by poten- 

r^J^n te^rv cL 1 L pTrJn may take the TV card tiometer 86. The signal is then passed to the micropro«««,r 

S pl^ch^ llo^rZr. the card 1 is read by for further quaUfication as to timing and P^^ ?^ 
iJ^bar cSe reader 7. THe method may include the use of ^ signal is utilized to synchromze to the video Ummg of the 

data collection at a station 8 from the bar code reader 7 to hghl. , . . ■ 

JSr'the rof the authorization and allocate payment to Band-pass filter 90 consists of fi^^^g «»-.^,'^^^^* 

the ooint of purchase store for reimbursement and handling as resistor-capacitor, inductor-capacitor or nngmg tank type 

^tKnefit frequency separation. The frequency selected is used to 

In tl^ n««nt invention the TV Card 10 may resemble a 45 separate the data displayed on CRT The si^al of band-p<^ 

In the present ""^""f" _ tv Can! 10 may be filter 90 is amplified by ampUfier 92. envelope detected by 

orinted or engraved bar code label 200 representing the 55 implementations such as. dual slope, hysteresis, muiupie 

FIG 2 amouE the methods shown but not limited to are, frequency separation. Band-pass filter 156 also accepB 
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and center frequency and time duration and repetition rates. power The functions incorporated within the 83C852 are: 

The signal of band-pass filter 154 is amplified by amplifier microprocessor 20 containing Random access memory 30, 

158, envelope detected by envelop detector 160 via rectifier security device 24, programmable memory 26, part of the 

162 and capacitor 164. Comparitor 168 has its threshold set input/output 28 and timers which could be utilized to 

by potentiometer 166. The signal envelope is then passed to 5 simulate the real time clock 22. Other LCD controllers may 

the micro-processor for further qualification as to timing and be integral with the LCD or be external, Processor such as 

phase criteria. NEC 7502, 7503, 7530x and otfaeis have built in alpha- 

The signal of amplifier 158, is limited by limiter 170. numeric LCD display as stand alone chips such as NEC 

Comparitor 174 has its threshold set by potentiometer 172. 7225, 7227 and 7228. These are meant to be merely 

The signal representing bar code ones and zeros is then examples of the many commercially available LCD drivers, 

passed to the micro -processor for further qualification as to Dallas Semiconductor, among many others, illustrates 

timing and phase criteria. This signal is utilized to detect the integrated circuits with the following blod^ dia^-am func- 

data encoded with-in the point of sale scanning light. DS1202 Real Umeclock(22X Clock(^) and 

11 . * ^ • 1 memory (30), DS5002FP and DS1220Y Secure and non- 

While the campantors are illustrated as simple Memory (30), DS1203S.B1, DS1282, DS199x, 

compantors, m practice they may contam more complex 15 ds2267, DS606xA, DS6068AK, DS6460, DS9092, 

implementations such as: dual slope, hysteresis, multiple ]^S909^ devices are identification and communications IC's 

threshold and/or noise cormg types. ^ear proximity and conUct transmission of data. Any of 

FIG. 5 shows that the present TV Card 10 may consist of these and other methods can be examples of data transmis- 

the following described blocks. A card microprocessor block sion and reception between the card and external devices 

20 may be provided containing, a real time clock 22 to be 20 and accessories. Common Universal Asynchronous 

used as information for security purposes and as fraud Receiver Transmitters (UARTs) for data are common in the 

detection and a security device 24 containing encryption 8051 microprocessor family. "Glue logic'* to tie all the parts 

keys and algorithms. System firmware 26 may be contained together are available discreetly or as part of Programmable 

within programmable read only memory or mask program- Gate Array Logic (PAL or GAL) a few typical applications 

mable memory. The firmware is the operating system which 25 found in the ALTERA Corporation ^qptplications Book 

supervises the system's operation. The input/output portion P^ges 103, Custom UARTS, 109 Manchester Coders and 

28 provides communications between the microprocessor Basic building Block design for Microprocessor inter- 

and the other parts of the system. Random access memory facing. ^ 

30 is the scratch pad memory for system operation as well LCD Display 

as the system data retention means. The Liquid Crystal 30 display can be implemented in a number of 
Display (LCD) 42 displays human readable characters and ways which are apparent to those skiUed in the art. LCD's 
machine readable characters among which are optical char- fall into two broad categories, graphics displays and formed 
acter recognition (OCR), fonts, and bar codes. The light pipe character displays. A graphics display is made up of indi- 
40 serves to conduct external "scanning light" to photo vidual dots or picture elements (pixels) which can be 
pick-up 150. Photo and scan detector 150 inputs information 35 switched on or off to create human readable pictures or 
to the microprocessor. The External Input/Output (I/O) 300 characters. Formed characters are complete words or char- 
passes data via input-output portion 28 to the processor 20. acters that are turned on or off as discrete units or blocks. 
Light and data from the TV screen is detected by photo and Formed Characters 

data detector 70 and sent to the microprocessor. Many times a display is designed for a specific purpose. 

nie card may have a keypad 32 which allows human 40 Adisplay for a microwave oven might have words like time 

interface to the card. Portion 44 is the battery, which may be power which appear as discrete words. As weU as an 

optionally charged by circuit 46 which may be powered by area with two numerals separated from the next two numer- 

some mechanism such as a storage battery or AC line power * ^ ^^^^play time of day and cooking time. Such 

3^pply a display would not be able to display pictures or all of the 

The TV Card 45 alphabetic charactens in a pleasing, easily readable font. 

The TV Card's physical constmction desirably meets Graphics Displays 

several diverse and opposing requirements. The card desir- ^n LCD television display is an example of a pure 

ably is as thin as possible for convenience, yet thick enough graphics display as not only can each pixel be individually 

to protect the LCD and integrated circuit from flexing. The commanded on and off (black and white) but also part 

card should be thin enough to fit into a "swipe type magnetic 50 0° *o * ^h® m&±eX place also 

card reader*' and yet be big enough to house enough battery seen a number of scientific pocket calculators with 

power to have a reasonable Ufe span. To accomplish these graphics displays. The calculators can display multiple lines 

goals a nonuniform cross section of two or more thicknesses numbers and text as well as complex mathematical 

may be used (FIG. 6— side view). The lower portion of the symbols and formulas. The results of the calculations may 

card may be as thin as a normal magnetic credit or identi- 55 then be displayed graphically as charts or line, bar or curved 

fication card, while the portion which protrudes from the P^^^ °f functions. 

"swipe type magnetic card reader*' is thicker to house the card in the present invention can utilize any of a 

battery 44, LCD 42 and IC 10 as well as the largest optics of display methods among which mclude the fol- 

possible. lowing: 

One of many commercially available Smart Card type 60 1- An all graphics display so that essentially anything 

microprocessor chips is a Phillips Semiconductor model ^om a picture to a character can be effectively dis- 

83C852. It requires only six external connections yet incor- played anywhere on the screen or, 

porates a fiill 8051 type microprocessor, security, memory 2. A mix certain functions like TV message received or 

both read only (ROM), read, write (RAM) and electrically battery low,could be dedicated pre-formed blocks or, 

erasable programmable (EEPROM) types. The EEPROM 65 3. The bar code area could be pre-formed lines which are 

can be written and erases 10,000 times, read and infinite turned on and off to make ones and zeros in the bar code 

number of times and retains data for ten years even without or. 
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4. An area of alpha-numeric characters with multi- instructed to call a toll free number for authorizatioD. This 

segments pre-formed and used in combination to spell procedure is very similar to the current procedures for credit 

words and display numbers. This mix of functions is card verification. 

preferred to provide the most utility and ease of use at Like credit card verification, special authorization may be 

the lowest cost. 5 required if the amount of the benefit or value is above a set 

Operation of the Present Invention ^^0' ^alue, the business doesn't have a scanner (automobile 

During the manufacturing process I/O line 300 (FIG. 4)is dealers rai^t not use a scanner for auto sales) or the scanner 

used to initialize and set up the processor memory and f ma^incUonrng. M alteraaUve m^^^^^ be to lecjiire that a 

personalize each card. Personalization includes serialization ^^'^^ "^'f^^ be charged to the account of the smart 

^ , ^ J * • 1 J- n 1 card. The normal credit verification could then be used to 

and presettmg customer specific data includmg Personal lO . . i ♦ 

Identification Numbers (PIN). Normal housekeeping chores control trauouiem use. , ^. , , . 

. J . ^. ' t A Id many mstances ine advertiser does not care how 

are accomplished by micro processor 20. These include - *i .t. u i • j j i u 

• '/u *u * u t ^ A'y ^ -ai frequently the benefit or value is redeemed as long as each 

communications with the vanous sub-systems 42 and 32, ..... .i j. . *u l i 

11- Ai- 1 • « m time the redeemable product, tied to the benefit or value, was 

^^'"8 and tune keep ng 22. memory storage 30. and ^ purchased. TTie fact that the TV Card's serial 

70 and scan detection 150. 15 . , u • j * u i • • • 

While the TV Caidbolder is watching television, the TV °' '°»7>'»« 

Card logo or icon is periodically disphyed on the screen ""'^ ^''^ 

indicating that card-readable data is available. The consumer Alternate Embodiments 

then presses the "TV" activate button 82 on the keypad 32 Long Range Optics and Battery Holder 

and holds the card, with a photoelectric television signal 20 To make the use of the card easier it is desirable to receive 

optical pickup device imbedded in it, facing and near the TV data from the light of the TV set from the customer's easy 

screen. Confirmation of good data reception is delineated to chair. The size of the card limits the size of the optics utilized 

the TV Cardholder via characters displayed on LCD 42. The to relay the light to the optical pick-up, requiring that the 

process described above uses photo and data detector 70 to card be held close to the TV set to receive data. The addition 

decode light from the TV screen containing benefit or value 25 of methods to extend the pick-up range are desirable. A 

data such as: money, discounts, value, redemption limits holder 500 (FIG. 9) which has a recess 504 in which the card 

relating to individual stores or expiration dates, Universal is placed allows several desirable benefits: a larger battery 

Product Codes (UPC) and human readable index words. 508 source for power, room for larger light gathering optics 

After capturing benefits or values from the television 506, additional larger operational buttons or controls to 

broadcast, the card holder may go to the store to take 30 activate 520 and erase 530 message inputs to the TV Card, 

advantage of the benefits or values, or redeem the card connector 502 to transfer information to and from the card, 

coupons. For example (FIGS. 6 through 8), the customer and an indicator light which is activated briefly whenever an 

may want to purchase several items at their local announcement of programming containing TV Card data is 

supermarket, department store or music store. By using the transmitted. 

left-right view arrows 32A, the customer selects one item 35 The ordinary optics can be categorized two ways; one is 

which is labeled available at the supermarket, department a coherent image the other is non-imaging. The difference 

store or music store. Next, pressing the select store key 32B, can be illustrated as the difference between clear window 

causes only those items labeled supermarket, department glass which transmits a coherent image and bumpy or 

store or music store to be di^layed. Pressing the left-right frosted glass which transmits light and a hazy image. The 

view arrows 32A, now rotates through a sub-set of the 40 lens required in this product is yet a third type. The optics are 

benefits or values available, simplifying the consumers required to transmit a time multiplexed data signal. The 

shopping chore. After the items have been selected and signal from the TV set has a unique signature. Only the time 

brought to the check-out counter, they are scanned normally domain must be preserved. Ilie f&d that an image is 

by the point of sale scanner. Near the end of the sale, the produced or the light is defuse is not important to the 

customer presses the scan button on the keypad 82A, and the 45 operation of the optical pick-up. This fact is exploited by 

bar codes are now displayed As the card is waved over the actually producing a multitude of images simultaneously on 

scanner each individual bar code is read. This procedure is one single optical pick-up. This allows the detector to 

followed for each benefit or value to be redeemed. After a effectively look many different directions at the same time, 

check to see that the proper items have been purchased. The light signature is a code extending along the time 

credit for the values is given to the customer automatically 50 domain. An exactly predictable and detectable sequence is to 

via the point of sale terminal. be recognized. The speed of light is utilized to separate the 

The system also compensates for problems which would data packets. Because the data is extremely slow when 

otherwise annoy the customer. For example, an advertiser compared with the speed of light, data dispersion and any 

may specify that a given benefit or value might be used only delayed light caused by reflections or any other natural 

once or it may have a very short redemption period. The 55 causes have a great deal of time to decay and hence the 

expiration date might be as short as a few hours. The previous light pulse does not contaminate the present light 

customer might be very upset if upon going to the store they pulse. 

found that the store scanner would not scan the card properly Near TV Holder and Remote Control 

or that the item codes were incorrectly entered into the store An alternative method to make use and data pick-up from 

computer. The coupon would be erased a few minutes after 60 the TV set is to employ a holder 600 (FIG. 10) at a stationary 

the scan is detected, however, during that time the infonna- position near the TV set. This allows the card's optics to 

tion would be displayed in human readable characters. The detect the TV light directly or via a relay lens, while a 

present invention will accept manual entry of the data, serial calculator style power module 608 supplies power from the 

number and a code word to conect a faulty point of purchase house AC power line. Alternatively an additional optical or 

scan. The card holder would be instructed to inounediately 65 magnetic transmission and reception devices 604 could be 

write down the data and then have the sales clerk manually built within the holder to transfer data directly to the card via 

enter the data. If the manual entry fails, the clerk would be 604 connector. An IR remote control 610 and IR sensor 606 
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is also provided for the customer to choose the specific offers Card's memory to the TV screen through the VCR's or 

that they would like to record within the card. The holder television's character generator circuits. Buttons or controls 

600 has a space for additional controls, buttons, lights as on the card, VCR, TV or a remote control could be used to 

desired. There is also an indicator light which is activated scroll through and even delete unwanted entries. The TV 

briefly whenever an announcement of programming con- 5 display accessory can be implemented using processors with 

taining TV Card data is transmitted. built in TV display functions among which are Phillips 

Simple Holder or Stand 8XC053, 54 and 55 as described in the Computer Applica- 

A purely mechanical stand or holder may position the TV tions Journal October/November 1992 Page 40 "Add text 

Card 300 for a good view of the TV set. The customer could overlay to any video display". 

press the "activate" button 82 on the TV Card 300 and place 10 Existing personal computers and printers, in some 

the card upon the stand; or if the card was already in the situations, could be utilized with the appropriate hardware 

stand, merely press the "activate" button. One object of this and software interfaces to print coupons or appropriate 

invention is to assure the advertiser that a person is watching documents identifying TV Card benefits and values. 

the programming containing the TV Card data. Therefore A TV monitor display with touch screen, soft keys or 

the TV Card is designed so that the button must be pressed 15 other controls televises all TV Card benefits and values, 

to respond to each offer. Also, to conserve power it is not allowing for only the desired items, shopping list or coupons 

desirable to leave the TV watching optical pick-up active for to be printed. The customer thus can save paper or print 

long periods of time. The button to "activate" is desirably items at their convenience. 

pushed and released alternately to operate, thus preventing Computer, Game, CD-ROM & Muhimedia Uses 

the continuous activation of the TV Card. 20 The TV Card System is fidly usable for transferring data 

Active Relay Station At The Television or Other Transmis- via any scanned television like system. The TV Card can 

sion Receiving Venues receive data from computer screens connected to various 

U.S. Pat. No. 4,807,031 teaches the use of an active relay data base systems. Software discs. Video Game cartridges 

station at the TV set. The TV light is picked-up near the TV and CD-ROM devices can also have their programming 

set and retransmitted via light, visible or IR, radio or other 25 encoded to add benefit via the TV Card, 

means. The retransmitted light has a higher power level Pre-Recorded Video Tape, Movie Previews, and Trailers 

compared to the TV light. Therefore the data is more easily Programming including advertisements have been added 

received by the TV Card at a greater distance from the TV prior to the beginning or after the end of rental videos and 

set than otherwise possible; i.e. the TV Card with relatively videos for sale. Both the pre and post programming or 

small optics can receive data without added receiving optics 30 advertisement and the movie itself could be encoded with 

at greater distances and in the presence of interfering light the intent of transferring data and benefit and value via the 

sources. TV Card. 

An infa-red transmission method may also be used on Entry to Specific Program Identified Venues or Events 

Projection televisions, Active Matrix displays, LCD type TV The TV Card may be used in a variety of ways to provide 

sets and other low light level televisions. 35 unique interactive benefits and values. For example, a TV 

The TV Card may be used in a movie theater. Within the Card holder may be watching a TV program in a hotel room 

theater would be installed an infa-red (IR) diode transmis- or other location and be alerted to an offer or value for a local 

sion array. At the appropriate time in the program, a digital tourist attraction or place of interest. By holding the TV Card 

signal would be sent that is the equivalent of the scanned TV near the television, the TV Card may receive and store a 

data signal. Hie data would be triggered by the movie or 40 specific value to be redeemed at that attraction or place of 

other programming. interest. 

Encoding The TV Card may also be used as a ticket for admission 

The data, which will be subsequently read from the to an event. A cardholder could telephone a ticket service 

changing light impulses on the television screen, is added to which is broadcasting on its own TV channel or cable TV 

the video signal prior to transmission in a process called 45 channel. While the TV Card is held near the television, the 

encoding. The programming material that is to contain the ticket service may authorize only that specific single card for 

data intended for the TV Card may be encoded at the entry to the event. Other cards could also be authorized 

tele-production house and distributed via normal network, sequentially. 

tape or satellite methods. This requires no new equipment at TV Card/Scanner Activated Software 

the broadcast or cable facility. As demand increases and a 50 Existing point of purchase laser scanner terminals and 

station wishes to encode local news, sports or commercials, appropriate software are capable of recognizing various 

an encoder driven by a common personal computer and forms of universal product codes (UPC's). The present 

application software would be the only additional equipment invention adds an application software code to existing UPC 

needed. tables to expand the capabilities of the system. The added 

Card Read-out on Television Screens and Printing 55 software allows for the reading and capture of specific TV 

Hie TV Card has the approximate dimensions of a con- Cardholder account numbers and other information neces- 

ventional credit card except that it is somewhat thicker. As sary to provide demographic, psychographic, and other 

an accessory for the TV Card, a unit in the home could individual or family data. The software system can then 

accept the card and display the contents on the home TV correlate the items purchased with the cardholder's identity 

screen. The technology is in common use for on screen 60 so that the exact demographics can be offered, 

programming of VCR's and television sets. An extra slot to TV Card Activated Price Look-Up Code Software 

accept the card in a VCR or TV, would merely substitute the The present invention's TV Card's bar code display is 

card contents as the on-screen graphics source instead of the read by a scanning device, at the point of purchase or benefit 

normal menu. The majority of the necessary circuits such as venue redemption location, that is ooimected to a retailer's 

the control micro-processor synchronizing and character 65 or seller's computer center. The software has been input with 

generation and video circuits already exist within VCR and information regarding benefit or value on products, time 

television designs. The processor would simply read the TV frames and other pertinent attributes specifically intended to 
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add benefit or value to the TV Cardholder, conforming to the 
televised programming. The present invention's software 
stores inputs generated by and associated with specific TV 
Card televised programming. 
What is claimed is: 

1. For use in conjunction with a television set and a bar 
code and/or light scan reader, a smart card comprising: 

a card resembling a credit card, said card including 
means for reading signals directly from said television 

display at a variety of distances and geometries and 

storing said signals; 
means for converting said signals into stored data; and 
means for converting said stored data into signals 

readable by said bar code and/or light scan reader. 

2. The smart card of claim 1 wherein said readable signals 
comprise a bar code and/or light scan readable signals 
displayed on an LCD. 

3. The smart card of claim 2 wherein said LCD includes 
the capability of selectively displaying alpha numeric and 
bar code indicia. 

4. The smart card of claim 3 wherein said means for 
reading television signals includes means for collecting and 
concentrating optical light. 

5. The smart card of claim 1 wherein a TV cardholder's 
identity is read from the card and the cardholder is able to 
purchase merchandise via a credit card transaction if the 
proper personal identification number is entered. 

6. The smart card of claim 1 wherein a TV cardholder's 
identity is read from the card and the cardholder is able to 
purchase merchandise via an identity card transaction. 

7. The smart card of claim 1 wherein a TV cardholder's 
identity is read from the card and the cardholder is able to 
purchase merchandise via a debit card transaction. 

8. The smart card of claim 1 wherein a TV cardholder's 
identity is read from the card and the cardholder is able to 
purchase merchandise via an afl&nity card transaction. 
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9. The smart card of claim 1 wherein the benefit offered 
on large value items and point of purchase venues which do 
not have point of sale terminals, the TV card can be read by 
human to obtain authority via telephone confirmation. 

10. The apparatus of claim 1 further comprising means for 
storing a TV cardholder's identity in the form of a code and 
means for providing said identity code to a card reading 
device. 

11. The apparatus of claim 10 wherein the TV cardhold- 
er's identity is read from the card and the cardholder is able 
to purchase an item via an Identity card transaction. 

12. The apparatus of claim 10 wherein the TV cardhold- 
er's identity is read from the card and the cardholder is able 
to purchase an item via a debit card transaction. 

13. The apparatus of claim 10 wherein the TV cardhold- 
er's identity is read from the card and the cardholder is able 
to purchase an item via an affinity card transaction. 

14. The apparatus of claim 1 further comprising means for 
interacting with a user to provide an authorization code. 

15. The apparatus of claim 14 wherein said interacting 
means comprises buttons and a display for di^laying a 
security/fraud prevention number to be read over the phone 
verifying a valid transaction. 

16. A card for receiving promotion data directly from a 
display, said promotion data encoded within a signal pre- 
sented on said display, said card comprising: 

a light sensor disposed on said card to receive said 
encoded promotion data directly from said display at a 
variety of distances and geometries; 
a central processing unit (CPU) disposed on said card; 
a decoding means disposed on said card for decoding said 

encoded promotion data; 
a memory means disposed on said card and coupled to 
said CPU for storing said promotion data. 
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